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(54) Fixing pipe to flange 

(57) Planar llange 1 has a mourning hole formed through ft having portions formed of different diameters V, 3 the wider 
portion receiving an annular resilient sealing member 4. The pipe P has a radially expanding annular portion P* engaged 
with the peripheral edge V of the mounting hole. Within the mounting hole, the end 5 of the pipe is enlarged or a part of the 
pipe-diameter portion is radially expanded to press the resilient sealing member 4 and to clamp the radially inwardly 
projecting peripheral edge V of the mounting hole between the radially expanded ponion P - and the enlarged end or radially 
expanded end portion 5. thereby fixedly connecting the flange and the pipe. 
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TITLE OF THE INVENTION 

ARRANGEMENT FOB TIXZV.G ZIX CF THIN-WALLED ?Z?Z TC FLANGE 

COUPLING 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to an improved 
arrangement for fixedly connecting a flange coupling and an 
end of a thin-walled metal pipe of the type which has a 
relatively small diameter of approximately 50 mm or less and 
a wall thickness of approximately 2 rrjn or less and which is 
typically employed in an autcmcbile, various kinds of 
machines and equipment in the fern: of a supply pipe through 
which oil cr air is supplied. 

Description of the Pricr Art 

Referring to Fig. I showing a pricr art arrangement of 
this kind, a planar flange 11 has an rr.cunting hele 12 fcrrr.ee 
through an axial portion thereof, and an end ? i ' of a pipe ?, 
is inserted into the mounting hole 12. In this state, the 
flange 11 is fixed to the pipe ?, by heat brazing, as at 13, 
using a brazing metal material such as copper cr brass. 

. Typically, the thickness of the flange 11 remarkably 
differs f rem that of the pipe ?^ . Therefore, in the prior 
art fixing arrangement , a deterioration may occur in the 
mechanical properties of the brazed portion 13 of the pipe ?. 
due to localized overheating which may be caused, as by an 



inexperienced operator curing a heat brazing operation 
employing a burner or the like. This deterioration may cause 
the formation cf a crack cr a breakage in combination with 
vibration applied tc a piping including the pipe ?^ while it 
is being used. Also, the brazing material nay run on a 
mounting sheer surface of the flange 11 by brazing heat. In 
addition, since the entire surface of a product is subjected 
to anti-corrosive plating after the aforesaid brazing 
operation, there is a problem in that the quality cf 
corrosive resistance may deteriorate. 
SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide an improved fixing arrangement including a flange 
having a mcur.tir.c r.cle provided with an radially enlarged 
portion in which a resilient sealing member is inserted and a 
pipe having an end pcrtion provided with an radially expanded 
portion, the end pcrticn being inserted into the mounting 
hole such that the radially expanded pcrtion is engaged with 
the back of the flange. In addition, the end cf the pipe is 
enlarged or a portion of the end portion cf the pipe is 
radially expanded to press the resilent sealing member and tc 
clam? a radially inwardly projecting peripheral edge cf the 
mounting hole between the radially expanded portion and the 
enlarged end cr radially expanded end portion, thereby 
fixedly connecting the fiance and -he pipe. This eliminates 



the previously-described heat brazing and prevents a crack or 
breakage frcxr. being formed by a deterioration in the 
mechanical properties of the fixed portion cf the pipe as 
well as various troubles from occurring due to a brazing 
material running cn the mounting sheet surface cf the fiance 
by brazing heat. In addition, it is possible to use 
previously-plated flange and pipe , thereby remarkably 
improving the efficiency of fixing operation. 

To this end, the present invention provides an improved 
fixing arrangement for fixedly connecting one end cf a 
thin-walled metal pipe and a flange coupling. The improved 
fixing arrangement includes a planar fiance having a mounting 
hole formed through an axial portion thereof, a radially 
expanded portion being formed in a pcrticn cf the peripheral 
surface of the mounting hole for receiving an annular 
resilient sealing member; and a pipe having one end provided 
with an pipe-diameter portion and a radially expanding 
annular portion. The racially expanding annular portion is 
engaged with the peripheral edge of the mounting hole cn the 
back side cf the flange to insert the pipe-diameter portion 
into the mounting hole. In addition, within the mounting 
hole, the end of the pipe-diameter porticn is enlarged or a 
part of the pipe-diameter portion is radially expanded to 
cress the resilient sealing member and to clamp the radially 
inwardly projecting peripheral edge cf the mounting hole 



be -veer\ the racially expanded ir.i :h^ -inlarced ar.c rr 

racially e:*:?ar.cec end tcrticr., -hereby f i::ecly connecting the 
flange and the pipe. The racially a.xpar.ced terrier, may ;s 
fcrxec in a croove-like cr step-like shape. 

Further objects, features and advantages cf the present 
invention will become apparent from the following description 
cf preferred embodiments cf the present invention with 
reference to the accompanying crawir.es. 
3RIEF DESCRIPTION CF THE DRAWINGS 

Fig. 1 is a partially cutaway, plan view cf a first 
preferred er.bocir.ent cf the present invention shewing an 
arrangement for fixing one end cf a thin-sailed metal pipe to 
a fiance tcupiinc; 

Fir. 1 is a view similar to Jig. 1 -::.:v:r: a serene 
preferred embediment of ths present invention; ana 

Fig. 2 is a partia.ly cutaway, plan view cf a pricr art 
fixing arrangement. 

DESCRIPTION CF THE PREFERRED EMBODIMENT 

Preferred embodiments of the present invention sill be 
described belcw with reference to Figs. 1 and 1. Fig. 1 is a 
partially cutaway, plan view cf a first preferred embodiment 
of the present invention shewing an arrangement for fining 
;r.e end of a thin-walled metai pipe to a fiance coupling and 
Fig. 1 is a view similar tc Fig. 1 showing a second preferred 
embodiment cf the present invention. 



reference numerals 6 and 6* respectively denote hcles 
receiving belts secured to a base (net shown) . 

It is to be noted that the radially expanded portion 2 
may be formed in the peripheral surface of the mounting hole 
2 in a stepped shape (Fig. 1) or in a groove-like shape (Fig. 
2). 

In accordance with the present invention including the 
above-described arrangement, the pipe-diameter portion ?' cf 
the end portion of the pipe P is fitted into the mounting 
hole 2 having the radially expanded portion 3 in which the 
resilient sealing member 4 is fitted, and the pipe-diameter 
portion P 1 is enlarged at its end or a part cf the same is 
radially expanded to press the resilient sealing member 4 
against the wall of the racially expanded portion Z . In 
addition, the radially inwardly peripheral peripheral edge 1 ' 
of the mounting hole 2 is clamped between the radially 
expanded portion 3 and the enlarged end or radially expanded 
portion, thereby airtightly and firmly fixing the pipe P tc 
the flange 1. 

As described above, in the arrangement for fixing a 
thin-walled metal pipe to a flange coupling in accordance 
with the present invention, the pipe ? is fixedly connected 
to the flange 1 by a pressure applied tc the resilient 
sealing member 4 by the radially outwardly expanded portion 
and by a clamping force acting upon the radially inwardly 



projecting peripheral edge 1* of the ncunting hcle 2 cetveer. 
the ar.nulariy expanded portion ? M and the racially enlarged 
end or the racially expanded portion 5. Therefore, it. is 
possible to eliminate a fixed portion which is heat-brarec, 
and this prevents various troubles from occurring cn the 
mounting sheet surface of the flange 1 due to the fcrr.ation 
of a crack, breakage or flowing of a brazing material owing 
to a deterioration in the mechanical properties of the fixed 
portion of the pipe ?• In addition, the flange 1 and the 
pipe ? which are previously plated may be used so that the 
efficiency cf a mounting operation may be improved, thereby 
achieving a remarkably useful arrangement for fixing an end 
of a thin-wailed metal pipe to a flange coupling. 

While this invention has been described in conjunction 
with specific ernbcdinents thereof, it is evident that many 
alternatives, modifications and variations will be apparent, 
tc those skilled in the art. Accordingly, it is intended to 
emrace all such alternatives, modifications and variations as 
fail within the spirit and broad scope of the appended 
claims. 



CLAIMS 

1. An arrangement in which a pipe is attached tc •£ 
flange having a mounting hole receiving the pipe and the 
periphery cf which has a radially inwardly directed 
projection, the pipe being expanded for ebutr.er.t with one 
side of the projection, and secured by fixing rr.eans expanding 
radially to r r e s s a resilient sealing renter against the 
other side cf the projection. 

2. Ar. £ r r a n g e p. e r t for fixedly c.or.r: e c t i n £ ar,d end cf a 
thin-welled metal pipe to a flange coupling comprising: 

a planar flange having e r.ountir.g hole fcrr.ed through 
and axial portion thereof, a racially expanded portion fcrr.ed 
in a portion cf the peripheral surface cf The r.cur.t i rg hcle 
for defining a radially inwardly projecting portion and an 
annular resilient sealing nenber inserted in the radially 
expanded portion; and 

a pipe having an annularly expanded portion which is 
radially expanded for engagement with the portion cf tne 
peripheral edge of the r.cunting hole which is exposed 
on the bacV: of the planar flange and fixing r.eans 
expanding radially to press the resilient seeling rerr.ber 
against the inner wall cf the radially expanded per: icr. 
and to clarr.p the racially inwardly projecting portion in 
cocpera::cr. with the annularly expanded portion. 
I- . An ar r angerer.t acccrcir.g to c 1 a : -. 1 or c'.ain } wherein 
the pipe :s er.larged at ar. end thereof. 

An ar r a-.gc-.er.t a:::rc::.g to :1a:- 1 or : , w.*re:n 



the pipe has an tr.d p:r;icr. which is partially racially 
expande d . 

S. An arrangement according to claim 1 or claim 2 wherein 
the mounting hole is c cunt erbor ed to a step-like form. 

5 6. An arrangement according to claim 1 or claim 2, 

and having a groove in its peripheral surface to form two 
spaced radially inwardly directed projections. 
7. An arrangement in which a pipe is attached tc a 
flange, substantially as hereinbefore describee with 

10 reference to and as i 1 1 vs trated . in Figure 1 cr .Figure 2 of 
the accompanying cravings. 



rubh*k»C i 9C9 4t rne Pt.wm OOict.au* Mouse. 00 T J K^n Kol&vTJ*. Uiirr. TCI R 47F runfctrcopiw m*v r* ot>v«xn»j from TT>c P»umO»ct 
***** Branch- SiUuy Cr«y. Orpw^voa. X«nt &A£ 3RD Prutud by Uu)upl«« wcJxiuquM hd> 6l WC7 Cmj. &«m. Co* l*T 



Fig. 2 




3 



PRIOR ART 





This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



jfJ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 



